Dependence of histochemical staining of leukocyte aminopeptidase upon its biochemical enzyme activity.
The relationship between histochemical staining and biochemical activity of the enzyme was investigated using leukocytes with different aminopeptidase activities. In guinea-pig neutrophils and macrophages which have a relatively high enzyme activity, the histochemical staining correlated with the biochemical enzyme activity. On the other hand, guinea-pig lymphocytes and mouse neutrophils whose enzyme activities were 8.25 +/- 0.27 mU/10(7) cells and 6.18 +/- 0.87 mU/10(7) cells, respectively, were not stained by histochemical techniques. When guinea-pig neutrophils were modified chemically by diazotized sulfanilic acid at different concentrations, the histochemical staining of neutrophils decreased in proportion to the degree of inhibition of their biochemical enzyme activity and hardly became detectable below 10 mU/10(7) cells. However, guinea-pig neutrophils contained the soluble enzyme, corresponding to 5 mU/10(7) cells, which leaked out rapidly from cells during staining procedure, suggesting that the limit of visualization of the membrane-bound aminopeptidase activity by the histochemical techniques is about 5 mU/10(7) cells. The membrane-bound enzyme activities in guinea-pig lymphocytes and mouse neutrophils were 5 mU and 3 mU per 10(7) cells, respectively, and so it is possible that these leukocytes hardly stained histochemically.